Dynamic compression and co-culture with nucleus pulposus cells promotes proliferation and differentiation of adipose-derived mesenchymal stem cells.
Adipose-derived stem cells (ASCs) are a set of multi potent stem cells potentially used in cartilage tissue engineering. We hypothesized that the effect of dynamic compression and co-culture with nucleus pulposus cells (NPCs) promotes ASC proliferation and chondrogenic differentiation. A controlled dynamic compression loading device was utilized to stimulate ASCs obtained from Sprague Dawley (SD) rats and identified by flow cytometry. The proliferation index was measured by carboxyfluorescein succinimidyl ester (CFSE) staining. Dynamic compression, as well as co-culture enhanced chondrogenic differentiation of ASCs as indicated by the expression of SOX-9, type-II collagen and aggrecan, which were measured by real-time PCR and Western blot. In our study, we found dynamic compression promoted the proliferation of ASCs and induced its differentiation into NP-like cells. Combination of dynamic compression and co-culture showed an additive effect on NP-like cell differentiation.